differs between the two models (five for model I and
Thiol-Specific Crosslinking of the CNG Channel in the Membrane of Rods six for model II). Second, model I predicts for the fully crosslinked end product an apparent molecular weight
We crosslinked the channel in the native plasma membrane using the thiol-specific reagent 1,4-Bismaleimi-(M w ) of 429 kDa, while model II predicts a M w of 606 kDa. Third, some intermediate crosslink products are dyl-2,3-dihydroxybutane (BMDB). BMDB is a homobifunctional dimaleimide reagent that crosslinks adjacent shared by the two models, while others are unique for either one of the models. For example, a trimer of the cysteines. The A1 and B1 subunits carry 6 and 15 cysteine residues, respectively ( Figure 1A ). In the B1 sub-A1 subunit and the 3A1-1B1 crosslink are predicted by model I, whereas a dimer of the B1 subunit as well as unit, the cysteine residues are regularly distributed over the entire polypeptide chain, while in the A1 subunit, 3 crosslinks (of A1) with this dimer (1A1-2B1, 2A1-2B1) are predicted by model II. Each crosslink product can of 6 cysteine residues are located in the transmembrane region. Three cysteine residues are located in or nearby be identified by both its M w and its subunit composition (only A1, only B1, or both A1 and B1). We studied the the cyclic nucleotide binding domain. The rod CNG channel is either associated with or in subunit stoichiometry of the native channel protein in the membrane as well as that of the purified channel protein in close proximity to other proteins, e.g., calmodulin, the Na To rigorously test whether the association of the CNG could not detect crosslinks between CNG channel subchannel with neighboring proteins in the ROS membraneunits and these two proteins using NEM-treated memmay it be specific or unspecific-is compromising our branes (data not shown). Thiol-specific crosslinking of conclusions, we studied the thiol-and amino-specific the CNG channel in the ROS membrane without previous crosslinking in the solubilized and purified channel problocking of accessible thiol groups revealed bands cortein ( Figure 1B) . Crosslinking with BMDB ( Figure 5 ) and responding to the monomer, dimer, and trimer of the A1 BS 3 (Figure 6 ) resulted in similar patterns of crosslink subunit and the B1 monomer at 250 kDa. However, at products. We performed a time series of the crosslink higher molecular weights, the anti-A1 and the anti-B1 reaction with BMDB on the purified channel protein in antibodies detected a diffuse "smear," which obscured the presence of 8-Br-cGMP. The anti-A1 antibody dethe detection of discrete bands (data not shown). The tected the A1 monomer (64 kDa) and crosslink products smear is probably caused by numerous crosslinks with of 126 kDa, 178 kDa, 309 kDa, 363 kDa, and 440 kDa other proteins in the ROS membrane including the Na constructs do not ensure the formation of channels with the expected stoichiometry. In their studies on wt and kDa were detected when using 3%-5% gradient gels, which should facilitate blotting of proteins. Another camutant Shaker K ϩ channels, only the leading subunit of a tandem construct was incorporated into the channel veat concerns epitope masking by the covalent modification of amino acids. We alleviated this potential difficomplex, irrespective of whether it was wt or mutant. In another study, Sukharev and coworkers disclosed a culty by using different crosslink reagents (amino-and thiol-specific), which are likely to react with different pentameric structure of the native mechano-sensitive MscL channel from Escherichia coli by various biochemregions in the protein, and by using different polyclonal and monoclonal antibodies raised against different doical techniques (Sukharev et al., 1999) , in good agreement with the crystal structure of the MscL channel mains. Notwithstanding, we have noticed partial epitope masking with respect to the 312 kDa band correspondfrom Mycobacterium tuberculosis (Chang et al., 1998). However, the heterologous expression of both tandem ing to the A1-B1 crosslink product. This band was weakly labeled with both anti-A1 antibodies, while the and triple constructs gave rise to channels with native properties, suggesting that at least one "extra subunit" anti-B1 antibodies strongly labeled this band.
Our results disagree with previous studies that prowas not incorporated into the channel complex. In addition, the solubilized recombinant channel complex posed a 2A1-2B1 stoichiometry ( 
Amino-Specific Crosslinking of the CNG Channel in ROS Membranes Experimental Procedures
Hypotonically washed membranes were incubated with 0.5 mM of the amino-specific crosslinking reagent BS 3 at room temperature (5 Purification of CNG Channel from Rod Outer Segments (ROS) mg/ml rhodopsin). Intermediate crosslink products were identified ROS were prepared from dark-adapted bovine retina as described by termination of the reaction in aliquots of the sample at various (Schnetkamp and Daemen, 1982) and stored in 10 mM HEPEStimes with 500 mM Tris-HCl (pH 7.5). Crosslink products were anaNaOH (pH 7.4), 1 mM DTT, 1 mM PMSF, and 1 mM Pefabloc. ROS lyzed by SDS-PAGE and Western blotting. membranes were stripped of soluble proteins by hypotonic lysis and washing under dim red light. Membranes ‫01ف(‬ mg/ml rhodopsin) were diluted 10-fold in a hypotonic buffer containing 10 mM HEPESWestern Analysis of Crosslink Products Crosslink products were analyzed by SDS-PAGE and Western blot NaOH (pH 7.4), 2 mM DTT, and 2 mM EDTA. The suspension was centrifuged for 20 min at 100,000 ϫ g and the pellet was resusanalysis. In order to determine the apparent M w we used the "High Molecular Weight Calibration Kit" from Pharmacia (53-212 kDa). For pended in hyptotonic buffer. This procedure was repeated three times. The final pellet was solubilized in a buffer containing 18 mM a protein standard with a M w higher than 212 kDa, we crosslinked myosin heavy chains (Hu et al., 1989) . The M w of the myosin dimer CHAPS, 10 mM HEPES-NaOH (pH 7.4), 200 mM NaCl, 2 mM DTT, 2 mM CaCl 2 , 25% (v/v) glycerol, and 2 mg/ml soybean phosphatidyland trimer are 424 kDa and 636 kDa, respectively. In earlier experiments, not shown here, nebulin (760 kDa) from rabbit muscle was choline. Nonsolubilized material was removed by centrifugation (100,000 ϫ g, 60 min, 4ЊC). The 
